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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated circuit in 
which a state of output voltage in the internal power source circuit can be 
simply monitored in an external terminal and trimming of internal voltage can be 
easily performed. 

SOLUTION: This device is provided with a limiter circuit 23 outputting voltage 
discrimination FLG to set a boosting voltage level of a boosting circuit to the 
pr scribed value, and a monitor circuit 24 outputting a monitor signal monitoring 
a monitor node of the limiter circuit and stabilizing boosting voltage to a PAD1. 
The monitor circuit detects variation of an initial level from 'H* to *L' of voltage 
discrimination FLG after start of operation of the limiter circuit 23 using 
external power source voltage Vextpw supplied from PAD 2 and 3 and a 
comparator CMP2 to which external reference voltage Vextref is given, and 
after that, the monitor circuit outputs a monitor signal holding a constant logic 
level during an operation period of the limiter circuit Also, a feedback system 
of the limiter circuit is inactivated by giving externally voltage desired to set to 
a voltage monitor pad to give a voltage trimming function, and a limiter flag may 
b detected and stored by operating a resistance value of the limiter circuit. 
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■ /-K£f£*jlL-T:#E«j±££'lfca>=E--S'1g#£PAD1 icffl^J-f •2rE-'5i!s]S§24<k£flix.<5c. ^E-SdlS&fi, PAD2, 3fr£#i|& 



CIi*^2]frfB ; E-'S'|5lifSri J fXh i E-KB#lca'tt'(b^. IWB^*fl»f±*i cDrt^^lc$E&ffi;b£:H£c<!;£#f£<!:t- 
*«■ ^.-i)C<!:^^<!:-r -5lfi*«2 l-tBtfc<D¥Si*lil» M 

[a*3S4]fiiBm3©nsi5ssii : ?-^t)«*&aF+t-g)a2rajEtt,i!riBi£a>'— Ko>ECT'<4MiEtt&3Eft?«*3i::iim&*i::i' 
m*msmiim2o>9Y%i$m*frz>ms&^>'*is— ^z^nrnmnm^m^-t^m^z^z^tzmziz^mwi^^ 
m*mms&&3<D9\-^*fr*Msi=i>/iis— ^iz&m^&^^-r^^z^um^mz^tzit^X'M-^Htzm. 

$n , mMM&<DmWinE. : £&$i-fz>tzib<D&%i;— fcomm^mtm^mmm.s.^E.Lxm^^mms.tit^Lxm^ 

%&?\zttmt&izis*)i,m&?%n&x&&z£%ftWL£i-un*m7{z&m<D¥mtemm®s&o 
im*mms&n2<DHua% :: ?-frz>mvizi>'*o— wz9\.uw%LWK$m&irzms&iz^mi±£*itzwmz£immz*iz>& 
m?-htfftA2tixi^z££tt®£?%m*m7izsmo>*mi*mm®8&o 

^BiiiE^^^HiifBifn <an^^^ 

m^-m-i 1 msin3<DHu$&3-frt>&*k2tiz>&mwi±iz* mti^y-^^^-r^mmm-t^-t^oizmmt^iz 
\s*)i>mn?&nzx&&z£&ft&t?zm*m-\oizizM<j>¥mwmm®&o 

m*mi 2]fuf2m3(DrtSfl38^'ii!*ffi3>/^— wz&mmzzmm-rzims&iz* ^nm-Mmzmtzitmnxmz^tz 
nzxmm^h^mm^-\'^wA^xi^zt : &^t-r^m^m'ioizsEm<D^mi^mmm^o 

mifc«fct;m2(D^^@i$cD£#x-*<7)M3?si::^ 

^«E/-K£J£i5i#«iJlc,fcyiilj|Bm£B^^ 

<Dm*T*fc£iti&^££&ffi^&c<hicj;yrt^ffitt^ 

^lHlSS^$^>lrtS^TL^Sif^3l15ICfBtE(D¥^^*»W!Hl8S, 
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[If#lSl9Mf3rt^«E±JW*.flfrf3flBimE*<«^ 

U— $»@SSt, MIB^-vb— >®&fl>ffi^^^UX£gl*T#ELTiifffami /-KI::SElE£ai2J-r£P-E Elite* ^Xh 
^-KB#lcfIJlB^^j!>^tft^£*i.£fi!rM0>^ 

|5]5S(0S141k«!:^jS14^i:O«J#^$iJ^-r-i>fiJffliS|5<t, ^«t^^Ct^^8k<t-r§»*^l5lcfetg(©i*i«ff*»[5l3S 0 
[!i#^20]MlB«ffi#9J^I*^Xh^-Kl$iri!^^ 

tt^^<fcytftii&£ft£BfilBHj5>?«Ea>t£Sb^ 

«EJtA^IB^1cDaE<kS*WECDBEJ±«t^tj4<4-i)ct:5^e^h7 i -'S'$^L, mrsB^h^^-oe^h^— ?irLfc 
A<oTrtgf5«E^HS-r^^S^«Sx^C<!:^!f#m<t-r-5¥«<**»lHjg&o 
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[0001] 

[f6BJ©Jg-r<S>£fl5#I?]*fSBJI4, «jlBE(DU^U$v^K$*fciBl!)ttE^±Ji!ct-i)^E0^©rt^tt;Tl[5]^rtS 
[0002] 

[$£3fc©tJ1i|5]EEPROM(Electrically Erasable and Programmable Read Only Memory^DRAM (Dynamic Random Access 
Memory) ^(D^^y^'JIi-flSlc. to^WMW&%£fcLX!&WtmMWfr&±f&i-&£&WM®fe&ftmi-&o3-E.nm 

[0003]Z©«fc?&¥ifft^y©^x/\|8l®©^7-h^ 

ST*I4, C0)«fe^«i:mEx7.hA<-C^«fc3l-, tt^iS^lc&IT^-Sfcifcl::. aftl4lKofr©%=4tf/tyKft<Ktt&:h/Cl*<&. 
[0004]LfrU «'J^^A</^— S?>y**L-5t#l*s *M»*lfiHBW>*IIH*fr&* £<©*=*Jli/*vKI*rt«Jiim::l4# 

•3X1^. C*U4. *ft*>?MW©*IHtf 7*>?y 5fe*l=*y*fttf:/:ftu*<fc<fcy, giJO^SSRfr 

[0005]JiU:©4/pfcim*^i^EB^II]i&*©^^ 
X&Sl/O^IC|E&m:fcT#£<fc?ICL*:TXh^-K^^ 

■Miatt^j^^iDmEifcyiiPiDfctoic'js^iiittsiiiLTi^ztsfijfflLfctifl)-?**. 

[0006] 

[fMfttffftUtt&TOHUlfrU «J&y*HK*&»&*v6«E*IS:^l*» *EIIIB£A9W9rr«fe«>©!Stt1bM 
T-fe^o «iLtfai8.l=«-r«l:?l^ «E*J^7^FLGIi, »ESK©»ftlB>6«r"L""Cfty > MftlM&fr&UiaWEtfBrSe 

b^;nc3-r<i>*x*"H" < »:i^j:y. uf*u~<in=a-r*t"L"i=fty, m*ssib*i4"H". "L"*iwarti^ii3Hi*«f 

Cfl)fc«>, *->PXa— ^*l=«fe*a»«!WH=f4aLTL^jb<» LSlTX*lcJ;£TXHcl4fi£fcl^l^P«ggA<*ofc„ Lfc 
[0007]*||B^[i x ±|E^1t£#J®LTfc$;rlfc^ 

[0008]*&l=**ipif*. «E^-4»/^Kl=»^Lfcl^«E*n«3^64xr'JS-y*igK<D7-f-K/<'y^***attft$-&, 
y5>v*@B©«ttte£l£ttLT. y5^$7^©I&^ 

[0009] 

[BH«*»«fcft«¥«]±E*l©ltt«i««fcft,*«W<D»iffl«*irti:««**^ 
©U^u£v7hLfcBtfl«E££j£^£rt^«3S!I]&^^ 

**iKiiBttio«E*K«u c<DmmwE.tfm lEmizm+zire* 1 itau^/uaatftu itriBBn*E*tflriBi?, £tiu = £l 
ii)i8©isttBflte&icHfriE;s^ 

^©£*D©glbjbt&ffi£;KT;&^grl5y5-y$|5|&^^ 

[ooiojc©*ifl)»*«j«i=«<s*si»*a@Bicj:4itf, rtsnaaiiHissir^LT. f-«>u*sesft©*'f5r'^a» -sfe 
*<fc5i=-r*if*\ m*seSft»="H", "L"*«yi8-ry5i/^ig»©a*t-t©**^-*f *»*iJKcy. Lsi^x^ic^y® 

*l=rt»«»EIK©a**«B-*'*CiA«pni6ift*. 

[001 1]±fBmi©S#*J&l=<i&¥S<**!I@Klcfc^T\ BUIB^-^lHlgS^T-Xh^— KB*l=Stt<t**i, flfB ; E^'S'<i^- 

[001 2]±ffi»l ©««l=«<6i|i3H**WI@l»l=*>l^T, I?)I2 ; E-'S»Ih]S&I4, *2©tttt»fr€>ttt&*h.**H»«ME*« 
^x&ft,TXS*— KB*l;:Sttfc*;fcTlMErtffl$«S!a»©Btt 

A^tt$&$tLi)SI»mE<t:Jt^LTs!lIB : E-'S'fi^^iB*-r§=i>^b— Z©a>/<U-5r^&m*3?*i*IW8^^fi* 

*iwb*i ©n»si^-i=iBa6-r*«!ay-t*i, *«***2©«;a-t*AoT*&i*. 

[001 3]±ffi*2©*jiEl=«$i|iHi*»»@ttl::*5lvc, ftMB£3©ftffitt?-fr&ttf&c:ti&&*VEI4* 1iiri3fiay-K© 
E«-T'<*«Efllt5ESr<6«fe5l=l»IHfc*l=U'<^a»-r*«E-eft-3Tt»ftL^ 

[ooi4]±E*2©«j*i::flra¥»tMH*iatti4.iriB»2©rttt^ 

ic. ^E$tifcSEIc«fcyffil!i*+L*|£^^— KA<»A*tLTL^SCt*^tLTtal^.±sBm2©«^l^**^t*^BS@ 

tti4, WE*3©nfiMU^e»«nB3>/<u— 5«i=»*«E*tt»-r*»»ic, rt»«ME*fci*wfirc#E**i.fcmE-c? 

[001 5]±IB*1 ©**l=ff**«W**fllEI»l=fcl^T, «rE^=.*@Bl4, »2©rt*JB*-fr£ttl6$:h..6*M&«SWE*< 

#*b*i>^xh^-KB#ic;m<b£:h/ciifrErtsim^ 

E*#ELT»fcj|i*aM«E£tt«LTim*-*«#*aia-*-43://<U— £©a://<U-*fr&aia*h.<&ltrE*=. 

*fli4Mfinawi ©nasJs^iciEHi-r^iEKiy-ht. s*x**3©*j*-c*-3-ctifti*, 

[ooi 6]±Eft3©*j$icft$¥B{*£8tiaBi::&ivc« friBff 2©nftui?-^&tttt$4i<&n«p*smEi4. itssM 

E*<frffii£«/— K©Ea^#«EffitXar4*5lcil*IHIfc*lcU^^M^**ETfc*Ci:*««tLTt&l^ 

[ooi7]±E»3©#jjti=«$*B(Mi«@Ki4,itrE*2©rt«B^fr^ 

IC. *ESftfc«EI=J:yBM3*L*iS£y— h*<»A$sKTl*Tt,ai*. 
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[001 8]±E*1 <D«*I=**«^^ 
[003^1^ 

[AsiaimMiiimifcWwii^ 

02/11/25 
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roo34ini i=*sivc, 2 ^S*iS^t^ 1 *S£2f J^iS'l-?5 i: f 

to035]?<D^ I*, «*tf NANDSS* 

£^_$*<I/0/*>?T6A^7A>f-h4£^^^ 



./Jv 



[0043]C<D'J5?*iatt23C^ttl=^^ 
[bo44]«E«5e?5</FLGA<WiS^^^ 

^fc>VSiJS^®EVextref$tEs|-f*NMOSh7^vX9QNZ(/J'7- ri*» 
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3>LTI* NANDfiEEPROM<D**-C**Ltf^^«ff. ^^i^^^S^MM^^ 

£y?-h«ffivbl^m*^ 

roof6]*-Kfi*MODEI=.Wn^ 

LOO&uj-t r-ia ■^■lyiv^L/ci •-f*'!'™' L'«tis±.h t-MMD^k^VvX^QNI 4 QN1 5 i^V— 5/»K>7ElB*fll«UXJby ^ 
^TsEit l-Vin+?VthfVthll NMOSh^>i*X$QN16QN17<DL#lMME)*T?±#**« 

5vL iJS^HIl23«)JI»«EVrof©TXh»«>rt»H»fl!>^Xh]OTr*-e*«tl*» ±i6LfcW2fcJ:l>*3*»fl>»£iPii* 

. .I 02/11/25 
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Cil* **. I(D»M.. SliailVmtt. ««IS*X«.»aaJiaEVsxtp»»IC«L-C. KUOS^M QN2OTL3UBHH: 
*06«*>7<t^CMP2©«l^ 

nSaiitEvextrefii. i^je*^ 

»S^I4?*=*iatt24l*»«E«l&ffl©/^K*Jfl«' x *^^ 

f^co^f-^t -m»R^*ft^ei|-*?I+-5. : E-'S'|5l8S24l4. U=^I5]^^23<Diil^^telt^^DEI±*J^^FLG<D''H ,, 
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£*LTl^o LfctfoT, 11 -R1 =I2-R2Va=kT/q-ln(l1 /Is) 
Vb=I2-R3 + kT/q-lnll2/'(N-ls)} 



S@&±a©BGR(Baok Gap Reference) *MEVrefl*, W^^^'^^tK^itw tf<oS? 



^J:U4:<&Jt|fttt31 T*J£$Si£*V K/^**t*Cfcl=*y , Vg«n=Vref x (1 + RS/RO) 

BBttff traRlw, ^ w3i+35tUX W ' Vgen KMUJ i;^^'- J j.tn.niS-ln Z. -,n>*m DT?S?<n;fflJ§(±. ®250>a 




t>i)o Z.<Dt^(DSlU(T>mmt. M25<Da 



fclNT. gl22(D$«J^[H]S&39li. 'J-fcS/HB#RST. *D*2«*CU<. tXHB ^ TESTU-£o JJJSgJ^^^T-RI* 

WiciiammR^^ 

[0087]**:/*48«>Ba«*tt*evl^^R1~Ri^ 

ri, 5*aa**t<&. aa**ifcatfcffie*Kr-*i±. «3e«49-e7^«*FLG©pvy^*<«y»*?ofc^:*«»LT, 

[o ioQolSir i iSnitt'fflit vg^fl>«tt»E/-hVmontv™fioi«t*fT<rt©-e, <**»» 

„ , .. , .. 02/11/25 
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<7><fc5lC Vgen>Vmon^&<Tli&£&l^o CCDfcftu VreftVgen(Dl;I±fii7!)^i:T*fe*ii'&^. V g en<VrerCfe^)ii^l^ 



+^tf>(DU^Uv:7$[5][&51jb<fS(t£;h/C^ 
Vreffr£t&2<DS*»EVref2£#:oTl^£<D20T*&^^ 

[0092]±i£fl>«fc5l=, 1 HJSJ&SSli, n»«JEVgen**»*«EVrafl=>*LTiSlMB*a>SliS»JBIt»**. Z<DJ; 2 

3EC»*s H26l=*-T «fc5l=, «J±h'J5>y @»40l*. *1 0gt£BEVref££l$-f £>g>PBE£j£[5]S§42^ C<D|&1 0>g 

^Ial»40l=l*mMI!^-354:LTfl>rVgen PADj^iSlt^^Tl^-So 

[OO93]»«E±*0K42l*,HM*ffll x XttWLfc»1O*lfi»tt©**i*Jllfll@ttl=fclf*t<Oi:W— **<0BGR 
@8&£ affl-r*Cfc**T***. b"<JU'>7*iatt51 ttftl 0> W«EVi^£l*»mE£*ifcttr*tt«»52J:, ft*/— ftm 
»y_K|UllcaL5lj|=ft«$*lf=PMOS53fc.lStft**54^€,«BtS*l, PMOS53£«Ja**54£<D*«£©>'-KWEa< 
JtK*52<0i£i£ffl<&Aa£fcoTl^„fiffi3R^54l4,'— K56lC«fcy20l=«-f(|$+li)^^ IB2(7)Stp*EVref2A<4)«$ 

*L*.^<D*2<Dai*«EVrwf2l*,'J5^lHlK40l=«l6**L*. ^.^^r- w ,„ 

[0094]'J=-y$'[H]E§40(7)flii$l3:M27l^$+tTL^A<. A*$H^£^BEA < M26l-cfcU^fiE$tl.tc^2(7)S^©EVref2 

[0095]*1 1 *)6»ttl=**«EhU3>y«lll«**»#««iaBW>»ff KoivC*, WlcUS^HBWOWKffttlJI 10 

ftEA^ RE&h.fc*2<D**«EVref2T?*<5. CCDi:^. »E+*Jia(=Ot*TH\ ±2LfcJ:?f;:« *SEB£ji<Vgentf>« 
£&E/— Wmon££*«E&a>J£t££fT&?0>'e« rt»«EVg«nl*i&rrVgen>VmonJ<DMflk-C<i:<TI*<C6<PL^.^fl> 
Vref<fcVgen<k<DlIE^7b<f5lC*#£Xfcofcy. rVgen<VrefJ<kfc:.S£l 1 ||j&fcfl^<Z><fcd&i£ n-f=l*rVref2<VgenJ 
£&i*5**2©S*«EVref2*±J*lA<TI4tte>&l*. ZOtzV). H2£*fflt v CKIIlU5:U'<VU'> , 7*llli&51 AUftltto 
*U rv g en<VrefJ(7)ii^(DS^«EVref^l|2<DS^aEVref2(Vref2<Vgen<Vref)ICb^;Uv'7hLrL^„ 
[0096]RE&tlfett2a>£*VEVrof2l£« rt»«EVgen<D'J5-y*@»40l=J3lt*lt«»*«Ei:LTfflL^C,*L, ®^<D 
Mtt(::fcUTf4ejBaEfi«$W*E3;fcrt:/— K37<D«EVmon£m2<0g^*EVref2*<J£&#31<©OP7>:7-Cib&$ 
*U K/<?9&llftC£|::J:V« Vgen=Vref2 x (1 + RS/R0) 

(7)3C(Cj:ya$tl-5l^§PaEVgenA<±EE$tl-5o _ . 

[0097]mEHJ£>^Xh&lClifl]^«#TESTjb<HighlC^ 

IB»ftiraB*l=, ^SPSS^SStLTCDrVgen PADjl=K£U^l^SE^rR]Al+«. W*»t/t364:LTa)afitRS(D«tft«** 

atftM<o^E*rai**SH*a+**i^^#iaM^+§^i^<D^tt/iM= < fcytT'fe^>*tSo 77yte*aa^4« 

[0098] [mi 2l8lfi»tl]±5&Lfc*1 0fc«fctft|Sl 1 *Jfi»ttl=J3t^Tr*, m;1«EVCCt(*lSB«EVgeni:CD«Efil(DBB^ 
iCOt^Tftt^^-QfcA^ a3iaEVCC0^^F«^§l^aEVgen<J:yt,A^L^(Vgen<VCC)^t^B'Jlti:LTi^^BJLfcoLA^L'5^ 
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61 1, rtSP«EVgen^±fi£-r-l)fcft©^El5]8S62^. 'JS^[5]8&63t, <fcy«JitttflTl**. 'J5-7$!e]!§63I::|£. ®21.lC7n 
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T*W*Al::*1t*1±4fc»IH25l=*+J:3&*4«^ 

^-^^IS^Lffi«Si#X^W : r-i)C<!:T%S2|l«ElHli^^42, «J5^|@|»*63a>l<6o**-&4ftfc«Eh'JS>^A<Rri6t& 

[0i03]*fc. |gi0fc<fcu:mi 1 ni&te&tmm^ ftU®&\zX77V<»ai>ytb<&HLtzt$<D&&im\Z>v\- J r— 

[01 04][*1 3&l^L*1 5*J6»»]«1 3«rL^L*1 5*Jfi»JBI4, a29lc«**U& W«c*Ehy3>^ ©RMtiMiOBI 
^A^P><*MSO)liA^I»Cfctf><7)|ll«HKS8T?fc-6o mi3H«6^^t^Lmi 5HfiS^^I4. K»«ft*|Sl±*-a-*fc«>f=*3 
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